using a two-dimensional item response theory model. Multidimensional analysis of simulated two-dimensional item response data fitting a multidimensional two-parameter logistic item response theory model (McKinley & Reckase, 1983a ; Reckase & McKinley, 1991) was done using the program MIRTE (Carlson, 1987) . Six datasets (2 trait distributions x 3 levels of correlation between dimensions) of 2,000 trait vectors over 104 items were generated. Each dataset was analyzed and replicated 100 times. Trait and item parameters generally were recovered adequately in the datasets in which both traits were normally distributed over the full range. In the datasets with a restricted range of trait level on the second dimension, recovery of the trait and item parameters was affected adversely.
The results indicated that MIRTE recovers the structure of a multidimensional correlated space better than reported in earlier studies, especially when items are multidimensional. Index terms: correlated traits, multidimensional item parameter estimates, multidimensional item response theory, multidimensional trait estimates, restricted traits.
Early item response theory (IRT) models were based on the assumption of unidimensionality (i.e., only one trait is required to respond correctly to all items). When more than one trait accounts for test performance, the test is multidimensional and a multidimensional IRT (MIRT) model is appropriate.
Several researchers (Ackerman, 1987;  Ansley multidimensional data with a unidimensional item response model. Unidimensional trait estimates have been found to be related to the average of the multidimensional traits (Ansley & Forsyth, 1985) ; unidimensional trait estimates also have been found to have different interpretations at different points on the unidimensional trait scale (Reckase et al., 1986) . In general, unidimensional estimates from multidimensional data have been difficult to interpret and have not reflected well the original characteristics of the data.
Researchers who have used multidimensional IRT analysis (e.g., McKinley, 1983; McKinley & Reckase, 1983a , 1983b , 1984 Muraki & Englehard, 1985) The data were generated to fit a multidimensional two-parameter logistic (M2PL) IRT model (McKinley & Reckase, 1983a; Reckase & McKinley, 1991 [Reckase (1985) and Reckase & McKinley (1991) (Ackerman, 1985) 
Results

Adequacy of the Simulated Data
To assess the effects on parameter estimation of correlated Os and a restricted 0 on one dimension, it was necessary to determine if suitable 8s were generated to model the conditions specified. It was also important to determine whether MIRTE adequately estimated the parameters of the response vectors generated.
For Datasets 1-3, the 0 vectors were both normally distributed over a full range. The correlation between 0, and 62 for data generated over 
Recovery of 0
In Datasets 1-3, the degree of correlation did not seem to affect the recovery of 0, (see Table  2 ). This is shown by the mean AADS. 62 was better estimated (lower AADS) as correlations between Os increased.
For Datasets 4-6, both 0, and 62 were better estimated when Os were not correlated. The largẽ DS for 6, are a result of the rescaling of 62 to a mean of 0 and a SD of 1. The AADS were higher in Datasets 4-6 than Datasets 1-3. In each instance, the mean ~DS were consistent over replications. The mean SEs of the 6s were slightly higher for Datasets 4-6 (.287) than for Datasets 1-3 (.259). (Table 2) . These results agree with those reported by Carlson (1987) .
It is interesting to note the high correlation between 0, and ê2. For Datasets 4-6, these correlations were higher that those of 02 with ê2.
Clearly, higher correlations between dimensions
Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ Table 4 ). Carlson (1987) reported that estimates of a parameters are sensitive to their distribution in the generated data. In the present study, the a, parameters were not distributed over the entire latent space. In addition, the variance of the a2 parameters was almost four times as large as for the a, parameters. This restricted the recovery of the a parameters which, in turn, affected the recovery of the 0 and d parameters. It (Carlson, 1987) 
